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CLAIMS 

[Claim(s)] ~~ " ' " " ' "* ' 

[Claim 1] While storing the cushion tank which stores product liquid, a heat sterilization means to 
heat-sterilize the product liquid sent from the cushion tank, and the heat-sterilized product liquid 
The application-of-pressure tank which sends the liquid to a filling machine, and the level sensor 
which is prepared in an application-of-pressure tank and detects the level of the product liquid stored, 
When it has the 1st return path which connects the 1 st changeover valve prepared between said heat ' 
sterilization means and the application-of-pressure tank, the 1st changeover valve, and a cushion 
tank and the volume of the product liquid in said application-of-pressure tank exceeds the specified 
quantity In the beverage production line which switches said 1st changeover valve to the 1st return 
path side with the signal from a level sensor while preparing the 2nd changeover valve between said 
application-of-pressure tank and a filling machine The beverage production line characterized by 
switching the 2nd changeover valve to the 2nd return path side when the 2nd return path which 
connects this 2nd changeover valve and said cushion tank is prepared and a filling machine stops 
beyond in predetermined time. 

[Claim 2] Alter establishing the liquid recipient stage in which forward/backward moving is 
possible in said filling machine and advancing this liquid recipient stage under the filling nozzle 
with the signal from an outside part, The beverage production line according to claim I 
characterized by carrying out the regurgitation of the product liquid which stagnates in between in a 
filling machine from said 2nd changeover valve into said liquid recipient stage from a filling nozzle. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a beverage production line, 
after it heats and sterilizes a liquid to an elevated temperature especially, it is filled up with it in a 
container, and it relates to the beverage production line which performs hot pack restoration which 
sterilizes the inner surface of a container and a cap by carrying out fixed time contact of the hot 
liquid. 
[0002] 

[Description of the Prior Art] In production lines, such as potable water, advanced quality control is 
demanded and the liquid and container wim which it fi lls up, a cap, etc. must be sterilized 
thoroughly. Then, hot pack restoration filled up with the heated hot liquid in a container is 
performed widely. Hot pack restoration performs temperature administration so that the temperature 
of the liquid with which it fills up in a container may be maintained, for example in the range of 80 
degrees Cor 87 degrees C. After being filled up with this hot liquid in a container through a filling 



nozzle and performing capping, by upsetting this container, the inner surface of a cap and the up 
inner surface of a container are made to carry out predetermined time contact of the hot restoration 
liquid, and these parts are sterilized. 

[0003] Even if it heats so that the temperature of the liquid with which it fills up as mentioned above 
may become 80 degrees C or 87 degrees €, the temperature of restoration liquid may fall by the 
rundown of a line etc., and it may become said below base temperature. Thus, if the temperature of 
restoration liquid becomes lower than criteria, a bactericidal effect will fall. Therefore, it is also 
possible to heat and fill up an elevated temperature further so that the temperature of restoration 
liquid may not be less than base temperature, but the PET bottle widely used as filling containers, 
such as potable water, these days has low heat resistance, and an upper limit can be filled up only 
with the restoration liquid of the solution temperature up to 87 degrees C. Therefore, when a filling 
container is a PET bottle, it is impossible to make temperature of restoration liquid high enough and 
to be filled up with it, and he is trying to be filled up within said base temperature. 
[0004] by the way, [ the above hot pack restoration ] Usually, after preparing the liquid with which 
it is filled up by a mixing tank, it sends and stores in a cushion tank, further, after heating in a heat 
sterilization apparatus, it sends to an appiication-o ^pressure tank, and the liquid is sent from this 
apptication-o^pressure tank to a filler (filling machine), and it is filled up in a container. 
[0005] The circuit returned to a cushion tank after cooling the restoration liquid heat-sterilized 
through the changeover valve prepared on the way to [ circuit /, i.e., the appiication^of^pressure tank 
from a heat sterilization apparatus, /Dibbah John ] by a cooler is established in said liquid-sending 
line. When feed of restoration liquid becomes unnecessary like at the time of a line stop Said 
changeover valve is switched, and he returns restoration liquid to a cushion tank from the Dibbah 
John circuit, and is trying to blow the restoration liquid after an application-o^pressure tank with the 
signal of a level sensor formed in the application-of^pressure tank (refer to JP,H2-27236,B) 
[0006] 

[Problem to be solved by the invention] Although the liquid by the side of the upstream is returned 
to a cushion tank through the Dibbah John circuit rather than an application-o^pressurc tank and he 
is trying to blow the liquid after an appUcation-of^pressure tank as mentioned above at the time of a 
line stop Since there was much volume after this applieation-ol-pressure tank, there was a problem 
that Ross of restoration liquid was large at the time of the temperature lowering at the time of a line 
stop etc. 

[0007] It was made in order that this invention might solve said technical problem, and it aims at 
offering the beverage production line which can lessen Ross of restoration liquid also at the time of 
lowering of the solution temperature by a line stop etc. 
[0008] 

[Means for solving problem] [ a line ] while the beverage production line concerning this invention 
stores the cushion tank which stores product liquid, a heat sterilization means to heat-sterilize the 
product liquid sent from the cushion tank, and the heat-sterilized product liquid The application-of- 
pressure tank which sends the liquid to a filling machine, and the level sensor which is prepared in 
an application-o^pressure tank and det ects the le vel of the product liquid stored, When it has the 1st 
return path which connects the 1 st changeover valve prepared between said heat sterilization means 
and the application-o ^pressure tank, the 1st changeover valve, and a cushion tank and the volume of 
the product liquid in said application-of^pressure tank exceeds the specified quantity As said 1st 
changeover valve is switched to the 1st return path side with the signal from a level sensor, while 
preparing the 2nd changeover valve between said application-of^pressure tank and a filling machine 
further When the 2nd return path which connects this 2nd changeover valve and said cushion tank is 
prepared and a filling machine stops beyond in predetermined time, the 2nd changeover valve is 
switched to the 2nd return path side. 
[0009] 



[Mode for carrying out the invention] The form of operation shown in Drawings below explains this 
invention. Dra wing 1 is the block diagram simplifying and showing the architecture of the beverage 
production line concerning the form of 1 operation of this invention, and the liquid (drink which is 
product liquid) with which it fills up is prepared within the mixing tank 2, and is sent and stored by 
the cushion tank 4.. At this event, a liquid is room temperature. 

[0010] The liquid stored by said cushion tank 4 is sent to the heat sterilization apparatus (UHT) 8 by 
a super-elevated temperature with a pump 6, and after being heated and sterilized by predetermined 
temperature, it is sent to the fine application-of-pressure tank 12 by the sterile air pressurized 
through the line 10. The 1st changeover valve 14 is formed into the line 10 from this heat 
sterilization apparatus 8 to the fine application-of-pressure tank 1 2, the branch pipe (the 1st return 
path) 15 from this changeover valve 14 is connected to said cushion tank 4 through Kuia 16, and the 
1st Dibbah John circuit is constituted, If the level sensor (not shown) is prepared in said fine 
application-of-pressure tank 12 and the stagnation volume of this fine application-of-pressure tank 
12 exceeds a predetermined value The liquid which the 1st changeover valve 14 was switched by 
the signal from a level sensor, and was heat-sterilized with the heat sterilization apparatus 8 is 
returned to the back cushion tank 4 sent and cooled by the cooler 16 from the 1st return path 15. 
[00 1 1] The liquid stored in the fine application-oftpressure tank 1 2 is breathed out with a pump 18, 
and is sent to the application-o^pressure tank 22 through a strainer 20. Furthermore, the liquid 
pressurized by the application-of-pressure tank 22 is supplied to a filler (filling machine) 24 through 
a line 27, and it fills up with it in a container 28 (refer to drawing 2 ) from the filling nozzle 26 
prepared in the perimeter approach of the filler 24 by the direction regular intervals of a periphery. 
[001 2] The 2nd changeover valve 30 is formed in the line 27 from said application-of-pressure tank 
22 to a filler 24, and the branch pipe (the 2nd return path) 32 from this 2nd changeover valve 30 is 
connected to the recovery tank 34V The liquid collected by this recovery tank 34 is sent to said cooler 
16 with a pump 36, and is returned to the back cushion tank 4 cooled by the cooler 16 like the reflux 
liquid from the 1st changeover valve 14. The 2nd Dibbah John circuit is constituted by the 2nd 
return path 32, the recovery tank 34, and Kula 16 grade after these 2nd changeover valves. In 
addition, this recovery tank 34 is omitted and you may make it send the recovery liquid from the 2nd 
return path 32 connected to the 2nd changeover valve 30 to the direct cooler 1 6, 
[0013] As shown in drawing 2 , after the container 28 conveyed by the container feed conveyor 38 is 
separated by predetermined spacing on the infeed screw 40, it is supplied to said filler 24 through 
the inlet-port star wheel 42. While the container 28 supplied to the filler 24 is held by the container 
hold means which is not illustrated and revolution conveyance is carried out, it fills up with the 
liquid supplied from the liquid supply line shown in said drawing I through the filling nozzle 26 
The container 28 with which it filled up with the liquid is discharged on the carrying conveyer 46 
through the outlet star wheel 44, and is sent to the following process. The container introduction 
stopper 48 which carries out forward/backward moving toward the feed conveyor 38 top is formed 
in the flank of said container feed conveyor 38, it can appear frequently on the feed conveyor 38, 
and the rundown of feed of a container 28 and feed can be performed. Actuation of this stopper 48 is 
controlled by the control device 50 explained later. In addition v although the usual conveyer which 
carries and conveys a container 28 on a conveyance face as a container feed conveyor 38 is used 
with the form of this operation, other conveyers, such as an air carrying conveyer, can also be used. 
[0014] Predetermined die length is covered and the circular guttering (liquid recipient stage) 52 is 
arranged in the perimeter side of a filler 24. This guttering 52 carries out forward/backward moving 
of between the container 28 at the tim e of restoration, and the locations in which it does not i nterfere 
to the location which receives the liquid which forward/backward moving is carried out by the 
cylinder 54 which has actuation controlled by said control device 50, marches but under said filling 
nozzle 26, and is breathed out from the filling nozzle 26 by retreating; moreover, in emitting without 
being filled up with restoration liquid in a container 28 While advancing this guttering 52, only the 



section when this guttering 52 is formed by actuation of the cylinder 66 (refer to - drawing 5 ) to 
which the liquid valve disconnection means which is not illustrated is moved opens the liquid valve 
(not shown) of the filling nozzle 26 wide. A liquid is emitted in a guttering 52 from the filling 
nozzle 26. In addition, the section when this guttering 52 -is installed is recognized by the signal of 
an encoder 56. Furthermore, the temperature sensor 5 8 which measures the temperature of the liquid 
breathed out from the filling nozzle 26 is formed in this guttering 52, 

[001 5] The memory part 60 which memorizes the solution temperature of the restoration liquid set 
up beforehand as the control device 50 is shown in drawing 3 , It has the comparing element 62 
which measures the preset temperature memorized by the temperature measured by said temperature 
sensor 58, and this memory part 60. the signal from this comparing element 62 -- the command part 
64 - said container introduction stopper 48 and a guttering - the actuation command of the cylinder 
54 for forward/backward moving and the cylinder 66 for liquid valve disconnection of the filling 
nozzle 26 is outputted. 

[0016] Actuation of the beverage production line concerning the above architecture is explained. 
The liquid (drink) with wh ich it fills up is prepared wi thi n the mixing tank 2 , and i s sent and stored 
by the cushion tank 4. A liquid is room temperature at this event. The liquid stored in the cushion 
tank 4 is breathed out with a pump 6, is sent to the heat sterilization apparatus 8, and is sent to the 
fine application-oi^pressure tank 12 by the side of the lower stream by the sterile air heated and 
pressurized to predetermined temperature. 

[0017] [ the 1st changeover valve 14 prepared in the line 10 from the heat sterilization apparatus 8 to 
the fine application-of-pf essure tank 12 ] { with the signal from a level sensor established in the fine 
application-of-pressure tank 12 J If the fine application-of-pressure tank 12 and 1st return path 
(branch pipe) 1 5 side is switched and the volume in the fine application-of-pressure tank 12 reaches 
a predetermined level, it will switch to the 1st return path 15 side, and an excessive liquid will he 
refiuxed to a cushion tank 4 through the 1st Dibbah John circuit. In addition, the heat sterilization 
apparatus (UHT) 8 by a super-elevated temperature has dramatically delicate adjustment, and since 
a discharge, temperature, etc; must always be operated on certain conditions, after maneuvering 
begins, even when the apparatus by the side of the lower stream of filler 24 grade stops, the liquid is 
always sent in equivalent amount, And more volume than the consumption of a filler 24 is set up. 
Therefore, the level sensor of the fine application-of-pressure tank 12 detects volume, and the 
amount of surplus flow is suitably refiuxed from the 1st return path 15. 

[0018] Further, the liquid stored in the fine application-of-pressure tank 12 is breathed out with a 
pump 18, and is sent to the application-of-pressure tank 22 through a strainer 20. In the application- 
of-pressure tank 22, this liquid is sent to the filler 24 by the fixed pressure. At the time of the usual 
output maneuvering, the 2nd changeover valve 30 is switched to the filler 24 side. Moreover, it 
cannot be overemphasized that the guttering 52 for liquid receptacles is in a retreated location. In 
addition, with the form of this operation, although it has the fine application-o^pressure tank 1 2 and 
the application-of-pressure tank 22, the fine applieation-of^pressure tank 1 2 is also omissible. In this 
case, surplus volume is detected and it is made to flow back from the 1 st Dibbah John circuit by the 
levgLsensor prepared in the appli catio n-af^pressure tank 22. 

[G019pWhen output maneuveringTSperfbrmed asmentioned above The 2nd changeover valve 30 is 
switched to the filler 24 side, and [ the 1 st changeover valve 14 ] Usually, [ when it connects with 
the fine application-of-pressure tank 12 side and the volume in the fine appiication-of-pressure tank 
12 becomes superfluous, it is switched and reflux the amount of surplus flow from the 1st return 
passage 15 to a cushion tank 4 through a cooler 16, but ] At the time of a line stop, it operates as 
follows (when it is in the condition that the liquid valve of the filling nozzle 26 is not opened wide), 
[0020] Since the temperature of the liquid which is stagnating in a liquid supply line seldom falls 
when the stopping time of a line is less than 1 minute, restoration into a container 28 is performed as 
it is after the operation resumption of a filler 24 with output mode. When it stops 1 minute or more. 



since temperature falls, it cannot be filled up with the liquid which is stagnating in from the 2nd 
changeover valve 30 before a filler 24, but liquid in the meantime is not blown promptly, but it 
holds in order to prevent the temperature lowering in a liquid path. In addition, if a filler 24 stops, 
the stopper 48 of the container feed conveyor 38 will operate, and the container 28 on the feed 
conveyor 38 will be stopped. Moreover, the container 28 in the middle of restoration is paid out 
within a filler 24. 

[0021] When maneuvering of a filler 24 is resumed within 20 minutes after the above halt 
conditions, a filler 24 is switched to temperature-up mode. With the form of this operation, an 
operator pushes the temperature-up switch of a console panel In temperature-up mode, while 
advancing a guttering 52 under the filling nozzle 26, a filler 24 is rotated, only the section when the 
liquid valve of the filling nozzle 26 is prepared in the guttering 52 is opened wide, and liquid is 
emitted in a guttering 52, In addition, the section when the guttering 52 is formed is identified with 
the encoder 66, 

[0022] The liquid which was stagnating in the filler 24 side after the 2nd changeover valve 30 
follows being emitted to a guttering 52 from the filling nozzle 26. Furthermore, the liquid which was 
stagnating in the section between the 1st changeover valve 14 and the 2nd changeover valve 30 is 
also sent to a filler 24, is breathed out in aguttering 52 from the filling nozzle 26, and is used for the 
temperature-up activity of a filler 24, As for the liquid breathed out in the guttering 52, solution 
temperature is measured by the temperature sensor 5 8-, The signal from this temperature sensor 58 is 
sent to the comparing element 62 of the control device 50, and it is compared with the preset 
temperature memorized by the memory part 60, and if the temperature which the temperature sensor 
58 measured reaches preset temperature, the command part 64 will switch a filler 24 to output mode. 
[0023] If switched to output mode, while the guttering 52 for liquid receptacles will retreat by 
actuation of a cylinder 54, a valve disconnection means by which the liquid valve of the filling 
nozzle 26 was wide opened in the section of the guttering 52 retreats the l ocation which does not 
open a valve in a cylinder 66, Furthermore, the container introduction stopper 48 is retreated from 
the container feed conveyor 38, and feed of a container 28 is resumed, The container 28 supplied in 
/HT^TTRer 24 is filled up with the liquid heated by preset temperature from the filling nozzle 26. 
({0024] j when the rundown of a line becomes in 20 minutes or more, it is judged that it cannot be 
mled^p with the liquid which is stagnating in from the 1st changeover valve 14 before the 2nd 
changeover valve 30 as a product, but ] In order to prevent temperature lo wering of a liquid path, it 
does not carry out switching the 2nd changeover valve 30 promptly and sending the liquid to the 2nd 
return path 32. Then, when maneuvering is resumed, an operator pushes the temperature-up switch 
of a console panel, and switches to temperature-up mode. Then, while a guttering 52 moves forward, 
a filler 24 rotates and only the section of a guttering 52 emits the liquid which opened the liquid 
valve wide and was stagnating in the lower stream side rather than the 2nd changeover valve 30 in a 
guttering 52. Furthermore, the 2nd changeover valve 30 is switched to the 2nd return path 32 side 
from the filler 24 side, and the liquid which was stagnating from the 1st changeover valve 14 to the 
2nd changeover valve 30 is refluxed to a cushion tank 4 through the recovery tank 34 of the 2nd 
return path 32, and cooler 1 6 grade, 

[0025] [ the form of this operation ] when a line stops over a long time The 2nd changeover valve 30 
is switched to the 2nd return path 32 side from the filler 24 side after operation resumption. 
Although the liquid which was stagnating from the 1st changeover valve 14 to the 2nd changeover 
valve 30 is refluxed to a cushion tank 4, the 2nd changeover valve 30 is connected at the filler 24 
side in the case of others and the 2nd return path 32 side is intercepted He is trying to pour liquid 
slight to the 2nd return path 32 side also at the time of thi s cutoff If the recovery tank 34 is an 
encapsulated type, that need will not exist, but since the recovery tank 34 is a half-encapsulated type, 
in order to secure sanitary nature, into the part of a before [ from the 2nd changeover valve 30 of the 
2nd return path 32 / the recovery tank 34 ], liquid is always filled with the form of this operation. 



Therefore, the surface level in the recovery tank 34 is a level above opening into the recovery tank 
34 of the 2nd return path 32 continuously. And the liquid which flows in gradually in the recovery 
tank 34 is returned to a cushion tank 4 through a cooler 16 through the do wnstream part of the 2nd 
return path 32 periodically and quantitatively. 

[0026] In addition, the liquid returned to a cushion tank 4 is cooled through a cooler 16 Even if the 
temperature of the liquid which the line stop attained to the long time and was stagnating all over the 
liquid-sending line even if falls, if it is an elevated temperature whether you are Haruka and this hot 
liquid is returned to a cushion tank 4 rather than the liquid of the room temperature in a cushion tank 
4, the solution temperature in a cushion tank 4 will be changed. It is because the temperature of the 
liquid discharged from the heat sterilization apparatus 8 will vary if the large liquid of such a 
temperature gradient is supplied and heated to the heat sterilization apparatus 8. 
[0027] Then, the 2nd changeover valve 30 is switched, it connects with the filler 24 side, and the 
liquid heated by the heat sterilization apparatus 8 is supplied to a filler 24 through the fine 
application-of-pressure tank 12 and applicatiori-of-pressure tank 22 grade. It is emitted in a guttering 
52 from the filling nozzle 26, the heated liquid passing through a liquid supply line, and carrying out 
temperature up of the inside of a liquid path. The liquid emitted in the guttering 52 is having 
solution temperature measured by the temperature sensor 58, and the detection signal is inputted into 
the comparing element 62 of the control device 50. If a comparing element 62 compares the preset 
temperature memorized by the memory part 60 and this measured temperature and preset 
temperature is reached, while the command part 64 will switch a filler 24 to output mode and will 
retreat a guttering 52 When emitting a liquid to a guttering 52, a valve disconnection means to open 
the liquid valve of the filling nozzle 26 is retreated in a cylinder 66. Furthermore, the container 
introduction stopper 48 is retreated and feed of a container 28 is started. The container 28 supplied 
in the filler 24 is filled up with the liquid heated by preset temperature from the filling nozzle 26. 
[0028] In addition, the temperature sensor can use the thing of various kinds of architecture, and 
both a contact process and its non-contact type are usable. For example, if it is a non-contact type, it 
attaches to a guttering 52 through a bracket, you may make it detect the skin temperature of the 
filling nozzle 26 as mentioned above, and an operator can also detect with a handicap type sensor. 
You may make it arrange a thermocouple in the location where the liquid in a guttering 52 is 
breathed out in the case of a contact process, 
[0029] 

[Effect of the Invention] 
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